Regulation of the glutamate uptake by extracellular calcium.
To determine whether [Ca(2+)](e) modulates glutamate re-uptake, we studied the uptake mechanism into rat cerebrocortical synaptosomes. The removal of extracellular Ca(2+) caused a negative modulation in the uptake mechanism. The calculated K(50) value was 0.185 +/- 0.019 mM (n = 4). The Michaelis-Menten data analysis indicate that absence of Ca(2+) diminished the V(max) kinetic parameter by about 60% without changing significantly the K(m) suggesting a non-competitive mechanism. We also tested the involvement of intracellular Ca(2+) in this phenomenon by trapping BAPTA into the synaptosomal vesicles to control the Ca(2+) concentration. Our results suggest that intracellular Ca(2+) changes have a less predominant role on the glutamate uptake than do extracellular Ca(2+). These findings argue in favor of an important role of extracellular [Ca(2+)] in maintaining the L-glutamate re-uptake mechanism in the mammalian central nervous system.